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Metonudeckie yKa3aHUs K BBIIOJHCHHIO K KOHTPOJBHOW pPabOTHI COCTaBIICHBI B
COOTBETCTBUU C paboUeil MporpaMMoi TUCIUIUIMHBI Beicias MmaTremMaTuka.

[lepeueHb TPUMEPHBIX KOHTPOJIEHBIX PA0OT MO0 TeMaM TUCIUILINHBL.
1. Dnemenmul 1unetinot aneebpvl u AHATUMUYLECKOU 2e0MEMPULU.
3ananue 1. Ha si3p1ke okpecTHOCTEH € — O chopMymHpoBaTh ONpeIeIICHUs ITpeIesa
(YHKIIMH B TOYKE ¥ OJJTHOCTOPOHHETO IMpeJiesia, COOTBETCTBYIOIINE CUMBOIHYSCKAM
paBEHCTBAM, M JIaTh TEOMETPUICCKYIO HHTEPIIPETAIIHIO.
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3ananue 2. Jloka3ats (HaiiTu 8(X)), 4TO:
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3ananue 3. BoIsICHUTD, SBISAIOTCA JIH 2 BEKTOpa aub

1) KoTMHEapHBIMH,

2) nepneHAUKYISIPHBIMH,

ecmn a = (2,0,3), b = (0,-2,0).

3ananue 4. Pemute cucteMy ypaBHeHHH (J1F00BIM CIOCOOOM):
2X, —8X, +4x, =1
4X, —2X; =2
6x, —2X, =1

3ananue 4. BoIUNCINTD ONPEIEeTUTENb.
1. 2. 3.



2 -4 3 1 2 4 1 1 21 3 1
1 -2 1 -4 3 -2 0 -4 5 6 1 -4
0 1 -1 3 2 5 -1 3 2 1 -1 3
4 -7 4 -4 4 1 4 -4 4 7 4 -4
3ananue 5. Halitn 00paTHyrO MaTpuiry.
1. 2. 3.

1 35 1 -3 5 1 2 4

2 41 2 1 2 31

3 0 2 3 4 2 1 2

2. Bgeoenue 6 mamemamuueckuti ananu3s. Ilpeden u nenpepbieHocms hyHKyuu

Haintu:
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1. lim c -
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4. lim tg_;zx;
x>-2 X + 2
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3. Jlughgepenyuanvroe ucuucnenue @yuxkyuli 00HOU nepemeHHol

|. BeraucnuTh nepByro Ipou3BOAHYIO (DYHKITHIA:

1. y =3farcctg (x°):
2.y=I (In n+ﬁ) n>o0; (In n+\/&)>0;

2

X
3. y= :
Y cos® 2x
x=Int,

4, 5
y=t";

5. JVxy—y? +7xy—12x%y? = 0.

X

e

I1. Haitru nipenen, ucnons3sys npasuio Jlomaramsa:  lim —-
X—0 ¥

4. Hccneoosanue ghyHxyuii

3amanue 1. Jlokaszars, uyto ¢yHkuus f (x) HenmpepsiBHA B Touke X0 (HailTH 0(¢)).

Bapuast 3amanne Bapuanat 3amaHue
1 flx)=5x>~1.x;=6 2 flx)=4x"—2.x,=5
3 Fx)=3x =359 =4 4 Flx)=2x"—4,3g =3

3ananue 2. Uccnenosats pynkuuu f (x), y(x), f2(X) Ha HempepbIBHOCTh, yCTAHOBUTH
THUIIBI TOUYEK pa3pbIBa U c/ienaTh Tpaduku PyHKIHUHI B OKPECTHOCTH TOUEK Pa3phIBa.
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3ananue 3. MccnenoBaTh QyHKIIMU Ha HEPEPHIBHOCTD, YCTAHOBUTH TUII TOUEK pa3pblBa
U CXEMaTUYECKH MOCTPOUTH rpapuKu (yHKIIHIA.
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3ananue 4. MccnenoBath GyHKIMIO HA HETIPEPHIBHOCTD.
(=L x<o,
i 7
ﬂ‘\}z 41X 0<x<?2.
| 2x > 2.
— X, x < 0,
i )
flx)=4x*+1L 0<x<2.
x+ 1, x=2
xy—1 r <0
flx)=4sinx, O<x<nx
3. X =T
1. x < 0.
flx)= 127, D<x<2
lx+3. x>2.

3ananue 5. Uccnenosats pynkuuu f1(X) 1 y(X)Ha HEMPEPBIBHOCTb, YCTAHOBUTD THI
TOYEK pa3pbiBa U caenaTh rpaduku GyHKIUN B OKPECTHOCTU TOUEK pa3pbIBa.



3agaHHe
_ -x—-3. x=-3.
smy, x<0,
3 X ” .
filx)=9x. 0O0<x<2, V= . B<x=2
1 I—x
x>2 - 5
| A — L X > a
2 :
X, x = 0. =4 —x. x<0,
. 1 1 f e
Si(x) = - 0<x< > V=1 lrog.':i x. 0<x<8,
X 1 = 2
4. X > — | x
2 | ——4, x> 8
.8
5. Heonpeoenénnulii unmezparn
Haittu nnrerpansr:
—5arctg®x
1 [Bacex
X“+1
2. Ix-3’2x dx.
7x* -1
3| ——5—dx
I x® —5x? +6X
o[
X V1+x?
dx
5. .
J’—53in ?x+3cos’ x—4
6. Onpedenéunwiii unmezpai
3ananue 1. He BbIYHCIISAS MHHTETPAIOB, CPAaBHUTH UX (YKa3aTh OOJIBIIUI).
Bap. 3aJlaHue. Bap. Jaganue.
1. 1 1 2. 2 2
J'e"{lx H I:r;dx _[(xl +1)dx u dex
0 0 1 1
3. 2 2 4. 1 1
X g ) ] , = dv
Ie dx H J(a—l]{lx I(K+ 1)dx u ji]‘,:xd.x
1 1 0 0

3ananue 2. OueHUTh HHTErpai CBEpXy U CHU3Y.
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1
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0

1
_[ (4x2% —1)dx
-1
3ananue 3. HaliTu cpenHee MHTETrpaibHOE 3HaUYCHNE (DYHKIIMK HAa YKa3aHHOM WHTEpBAJIE.

V= eh;[ﬂ,Z]

vV = sin x;[l],nJ

3ananue 4. HailTu mpou3BOIHYIO YKa3aHHOTO OTPEAEeICHHOTO0 MHTErpaia ¢ epeMEeHHbIM
BEPXHHUM IIPENICIIOM IO STOMY MpeAeny (pe3yabTaT 000CHOBATH).



X

0

I(x) = [(t+D*(t-3) at

0

X
I(x) = [ tsin® tdt

0

X
I(x) = [(t* +2)(tV3 +3) " dt

X
I(x)= j tsin tdt

1. Jlughgepenyuanvruvle ypasrenus

0
3ananue 5. BeruMciauTh onpeielieHHble UHTErPaibl.
1 1 1
dx dx
L. [— 2. [ - 3. [x10%dx

0 X +1 0V6—4x—2x" 0
4 2 3 n 1

dx x“dx = : .

4. [+ _ 5[ 2 2 dax 7. [ -1¥e¥ax
ov2x+1+1 2 6. J— .
0V1+2x . 2+5cosx
2

1. Pemuth nuddepennmanbubie ypaBHEHUS € Pa3AESIONIMMUCS epeMEHHbIMU:

2.1:1.-"'1 —yidx+ ydy =0.

x}:' _ J:j =0,

v()=1.

2. Pemnts oqHOpOAHEIE MM ((PEPEHIUANTBHBIE YPABHEHHS:

dx dy

X+y y—x

' =42x7 + T +y

3. Pemuts nuneitHble AuddepeHuanbable ypaBHeHHs U ypaBHeHUe bepHyrim:

V' — ysinx =sinxcosx.

3 2

J:’+;y:x_3;y(]_):1.

4. Pemuthb ,[[I/I(I)(I)CPCHI_II/IaJIBHBIC YpaBHCHUS BTOPOTO IMOpPAJaKa, JOITYCKAOIIUX ITOHWXKCHUC

nopsaKa:

23y = (' +1

23" =3(') =4y%.3(0)=»'(0)=1




5. Peminth nuHeiHbIe MuddepeHraIbHbple YpaBHEHH BTOPOTO MOPSAIKA C TOCTOSHHBIMU
KO3 pHUIIHEHTAMHU METOAOM HEOTPEACTICHHBIX KOA((HUIIEHTOB:

V'+9y=sm3x+2e".
y' =4y +5y=(16-2x)e " +x°

6. Peminth nuHeitHbie qudQepeHnnanbable ypaBHEHHS BTOPOTO MOPSIKA C TIOCTOSTHHBIMU
KO3 QHUIIHEHTAMHI METOJOM BapHaIX MPOU3BOJIBHBIX TOCTOSIHHBIX:

de™*
J/.‘” _ 6};-' 4 8}1 — ——”_1"-)‘(0) — }‘F(O) = 0
l+e~
7. Pemnts 3anaun:
— Omnpenenuts MyTh S, MPOMJICHHBIN TEJIOM 3a BpeMs t, €CIIU €r0 CKOPOCTh
MPONOPLIMOHAIBHA TPOXOJUMOMY IYTH U eciu Teso npoxoaut 100 m 3a 10 ¢ u 200
M3a l5c.
— Haiitu xpuByr0, y KOTOpOH MoAKacaTeIbHas BIBOE OOJbIIE aOCIIMCCHI TOUKH
KacaHusl.
8. Pemnthb cuctemsbl quddepeHnnanbHbIX YpaBHEHUN:

x'=x+4y J'x’:2y—3x

y=x+y |y'=y-2x

8. prHKI/;uu HECKOJNIbKUX NepeMEHHbIX

3amanue 1. Halitn o6nacTh onpeneneHust GyHKIIMH IBYX MTEPEMEHHBIX (1aTh
Te€OMETPUIECKOE UCTOIKOBAHUE)

BapuadT z=z(xy)z
1 z=+/In(x+y)
1_2
2 z=1In
X+
cos x
3 z=1In
¥
x—3
4 z=In
y=5
5 z =In(y—sinx)

3ananue 2. HaiiTu yacTHbIE MPOU3BOIHBIE OT QYHKUIUU Z = Z(X, Y)



BapuaHr 1 Bapmnagrt 2
> 1. z=In(Vx + y? ]
1. :=111.Y—N.'.Y“+.1=‘) ) 3 .
S, o [ x I ix
2. z=(sinxy) +arcsiny/1—xy 2.z=|1g ) +arctg > -1

3amanwue 3. [lana ¢pynkus z = f (X, y). [IpoBeputs, yI0BICTBOPSIET JIK OHA TAHHOMY

YPaBHEHUIO
Bapuast z=f {x. ) YpaBHeHHe
& 7
x oz L0z
B —| X — |-y —==0
1 I=e ox\  ox) cv”
3 3
» 07z » 07z
2 - _ ™ x° -y =0
= - —F ~..2 : ~ 2
cx cy
3ananue 4. BeruMcauTh NpoU3BOIHBIE CIOKHBIX (PYHKIIMHA
Bapuant z=f(x:v) IlepeMeHHEIE Haiitu
; u 32 éz oz
1 I=xSIM Y+ yCcosx X=—, y=uv" —,—=7?
v cu
A . .2 7 _.
2 z=e*? x=cos(l—7). y=sins —=1?
dt
3 = — 7+ 2y x=sint. y= arccos[ e"] — =7
‘ \ dt
9. Psowi
l. HpI/IMeHHH Pa3INIHBIC IMpU3HAKN CXOIHUMOCTH, HCCIICa0BATH CXO0aAUMOCTD

3HAKOIIOJIOKUTCIIbHBIX PAOOB:

o0

1LY

n=1

0

3"+ 2"
+3”’

0 n

2%

n=1 nl n=1

. Haiitu o0macthb CXOAUMOCTH CTCTICHHOTI'O psaa:

15

10. QyHKyuu KOMNIEKCHOU nepeMeHHOl

1) Haiitzr  In(—/3 +1).

2) Haiitu pelictButenbHyto yactb pynkuuu f(z) =7 —2zi.




2
3) [Iposeputs ycnosus Komm-Pumana st pyHkimn w = 5iz —37+2.

2 2
(@z+3)dz , TIIe y:x—+y—=1.

4) Haiitu §
9 4

2, -
' z°(z-1)

11. Onepayuonnoe ucuucnenue
1. Haiitu n3o0pakeHne eIMHUYHOTO UMITyJbca f(t), JEeHCTBYIOIMEro TOJIBKO Ha
MPOMEKYTKE BPEMEHH |L:
ft)=0, ecm t<0; f(t) =1, ecmu 0 <t<p ; f(t)=0, ecmu t > .
2. Haiiti u3o0paxenue pynkiun f(t) =0, mpu t <0, f(t) =2t, mpu 0 <t <1, f(t) =2, npu t

>1.
3. Haiitu opurunan f(t) ans nzoOpaxenus
3p+1
F(p) =
p°+4p+8

4
(p*+4)(p-2)

4. Haitru f(t) , ecu F(p) =

12. Dnemenmor meopuu 6eposimuocmert U MamemMamu4ecKol CmamucmuKy
3amanue 1. Anre6pa coObITHIA

1. CoObiTHs: A - X0Ts1 OBI OJIUH U3 TPEX MPOBEPSAEMBIX MPUOOPOB OpaKoBaHHBIN. B —
Bce MpuOOpkI Jo0pokadecTBeHHBIC. UTO 03HauatoT coobiTust: A + B,A- B, —A, —B?

2. Tlo e mpousBoauTcs 3 BeicTpena. Jlanbl coObITHS Al - TTONaaHUE B 1Eb MPH 1 —
om BeicTpene (i=1,2,3) . Boipazutb uepe3 Aiu —Ai cnebayromue coosrtus: B0 - Hu
OJIHOTO TIOMajjaHue B Liejb; B2 - XoTs Obl 1Ba momagaHus B 1IEJb.

3. MamuHHO-KOTeNbHasl yCTAHOBKA COCTOUT U3 TPEX KOTJIOB U OJTHOM MalluH.
CoOmwiTHE A - ncripaBHa MaiyHa, coobiTe B1- ucnpasen nepsiii koren ;B2 -
UcIpaBeH BTopoii kotel; B3-ucnpasen tpetuit koten. Coowitrie C 03HaYaeT
paboToCTIOCOOHOCTh MATMHHO-KOTEJILHON YCTAaHOBKH, KOTOPast MOKET JACHCTBOBAThH
npu paboTe MaIIuHBI U XOTS ObI 0JJHOTO KOTia. Beipasuts cobbitie C 1 —C uepes A,
B1, B2, B3.

3amanue 2. PaboTocniocoOHOCTH Lienei
Jlnst n300paykeHHOM AJIEKTpUUYECKOM e, coctosmen u3 6iaokos A,B,C,D,E.F,G,H
BBOJISIT COOBITHE S — cxema paboTaeT. 3anucaTh BRIPRXKEHUS U1 S U —S .

1 a - BHTCT - AUB HCHD 3

D EHrFHGHH
g

3ananue 3. DneMeHTbl KOMOMHATOPUKU

1. Bo MHOrHX cTpaHax BOAUTENBCKOE YI0CTOBEpEHUE (aBTOMOOUIIbHBIE TPaBa) UMEET
mudp, cocrosiuii u3 3 Oyks u 3 uugp. Yemy paBHO 00111e€ YHCIO BO3MOKHBIX
HOMEPOB BOJIUTENILCKUX YIOCTOBEPEHUH, CUUTAs, YTO YUCIIO OYKB PYCCKOTO
as(haBUTA, UCTIOIB3YEMBIX JUIS COCTaBIeHUA MHUppa, — 26, a OyKBBI 3aHUMAIOT
nepBeie 3 mo3unuu mudpa’?

2. PykoBoACTBO (hUpMBI BBLACTHIIO OTJIENTY PEKJIAMBbl CPEACTBA JJIs IOMEIEHUS B
nevaTy oObsBICHUIN O peyiaraeMbIx pupmoii ToBapax u yciyrax. [1o pacueram
OTJIeNIa peKIaMbl BBIJIETICHHBIX CPEJICTB XBATUT JUIS TOTO, YTOOBI TOMECTHUTD




00BsABIIEHUS TOJBKO B 15 U3 25 ropockux razer. CKOJIbKO CYIIECTBYET CIIOCOO0B
CIIy4aifHOTO 0TOOpa ra3er sl HOMEIIEeHUsS 0OBSBICHU?

3. B ypue umerorcs 15 mapos. U3 Hux: 6 mapos 6enoro nsera u 9 mapos 4€pHOTO
uBera. M3BnekaroTcst Hayjauy TpH 1apa a) ¢ Bo3BpalieHrueM; 0) 6e3 Bo3BpalieHus..
CKOJIBKO BCEro HaOOPOB ISl KAKJOTO CIOCO0a U3BIICUEHUSI MOXKHO CIIENATh.
CKOJIBKO B K)XKJIOM CITydae MOHO CJIeNIaTh HA0OPOB, B KOTOPBIX BCE MIAPHI OYIYT:
1) Genoro nBeTa; 2) uépHoro 1BeTa; 3) ogHoro nsera. 4) CkoapKko HAOOPOB MOKHO
c/ienaTh, B KOTOPbIX OYJyT IIapbl pa3HbIX [[BETOB?

4. ®©upwmel F1, F2, F3, F4, F5 npeanarator cBou ycloBUsI MO BHITIOJIHEHUIO 3
paznuusbix kKoHTpakToB Cl, C2 u C3. JIro0as pupma MOKET MOJIYYUTh TOJIBKO OJUH
KOHTpakT. KoHTpakTh! pa3nuunel, T. €. eciu ¢pupma F1 nomyuur konrpakr Cl, To
9TO HE TO K€ camoe, eCu OHa MOTYIUT KOHTpaKT C2. CKOJIbKO CrIocOO0B
MOJIy4€HUsI KOHTPAKTOB UMEIOT (pupmb1?

3ananue 4. ['eomerpuueckas BEpOSITHOCTD

1. U3 xBazpara ciydailHbIM 00pa3oM BbiOMpaeTcs Touka. KakoBa BEposSTHOCTh TOTO,
YTO OHA yJlaJieHa OT BEPIIUH KBaJpaTa Ha pacCTOSIHUE HE MEHbIIIEE IOJOBUHBI
JUIMHBI CTOPOHBI KBajpaTa’?

2. Bpems mpuxoa 000HX Mapox0I0B K MpUYaTy HE3aBUCHMO M PABHOBO3MOXHO B
TedeHue cyTokK. OnpenenuTb BEpOSITHOCTh TOTO, UTO OJHOMY U3 MTApOXOJ0B
MIPHUIETCS K/1aTh, €CIIU BpeMsl CTOSTHKM 000MX MapoxooB 1 yac.

3ananue 5. TeopeMbl TEOpUH BEPOSITHOCTH

1. Cucrema cocTOuT U3 ABYX MPUOOPOB, AyOIupyronux apyr apyra. [Ipu Berxoe u3
CTpOS OJTHOTO U3 MPUOOPOB MPOUCXOTUT MTHOBEHHOE TIEPEKITIOUEHHE Ha BTOPOH.
HanexHocTh (BEpOSATHOCTh 0€30TKa3HOM paboThl MPHOOPa) KaXKA0T0 MPUOOpa PaBHBI
0,7 n 0,8 cooTBeTcTBEeHHO). ONpeAeuTh HaIEKHOCTh CHCTEMBI.

2. JIBa cTpelnka 1o ouepeu CTPEsIOT B MUILIEHb, IPHYEM Y Ka)KJ0T0 U3 HUX IO JBa
BeIcTpena. [lomaBmmii mepBbIM NoJiydaeT npu3. HailTu BepoATHOCTh NOJTydeHUS
Mpu3a AJisl KaXKJI0ro UTPOKa, €CIM BEPOSITHOCTh MOMAAaHUs IPU OHOM BBICTpEIie
1utst meporo pasHa 0.3, a s BToporo — 0.4.

3aganue 6. Hane)xHoCTh 1emnei
HagnexxnocTu (BeposiTHOCTH 0€30TKa3HOM pabOoThI) y3JI0B MIPOCTABJICHBI HA PUCYHKAX.
Hatitn Haie)KHOCTE BCEW CUCTEMEL

0,8 0,6 2

09 0,9

>

3ananue 7. [ToBTOpeHHE COOBITHIA

1. TparcnopTHBIE CpeJCTBA ONTOBOM 0a3bl 00ECIIEUNBAIOT 3a JICHb BHITIOJIHCHHE HE
Oonee Tpex 3asBok. baza oOciykuBaer 7 MarazuHoB. BeposiTHOCTB 3aBKHU OT
Ka)KJI0TO U3 HUX B TeueHue aHs paBHa 0,3. Haiftu BeposATHOCTH TOTO, YTO BCE
MOCTYMHBIINE HAa 6a3y B TEUCHUE JTHS 3asBKH OyIyT BBHITIOTHEHBI.

2. ITpou3BOIUTHCS UCTIBITAHUE MSTH TPHUOOPOB, KAXKIBIM U3 KOTOPHIX BEIXOJUT U3
cTposi ¢ BepositHOCThIO 0,1. HaifT BEpOSITHOCTH TOTO, YTO XOTs OBbI JBa Mpudopa
BBIMYT U3 CTPOS IPU UCIIBITAHUU




